Introduction
"Science is, however, often one of the fi rst casualties when wildlife management enters the public and political arena" ( Thompson et al., 2003 ) .
Throughout history, dogs ( Canis familiaris ) have had a complex and fascinating relationship with humans, with the best-documented domestication records dating back to around 14,000-9,000 years ago, but perhaps occurring as early as ~30,000 years ago ( Clutton-Brock, 1995 ; Napierala and Uerpmann, 2012 ; Ovodov et al., 2011 ) . The connection between people and dogs is profound, rivaling that of any domesticated animal. There is contention and great uncertainty about how many dogs exist worldwide, but they likely number in the hundreds of millions (Gompper, Chapter 1 ). Dogs have been, and in many places still are, used for food, companionship, tourism, health aids (e.g., guide dogs), and wildlife management or extraction (e.g., livestock and wildlife guardian dogs, hunting dogs).
The focus of this chapter is on the human dimensions of dog-wildlife interactions, which are far lessstudied than the complex and diverse relationships between humans and dogs. The human dimensions of dog-wildlife interactions often constitute what are commonly referred to as human-wildlife confl icts (HWCs; Manfredo and Dayer, 2004 ) . Some well-known examples of HWCs include human confl icts with white-tailed deer ( Odocoileus virginianus ) in North America ( Chase et al., 1999 ) , common brushtail possums ( Trichosurus vulpecula ) in Australia ( Whiting and Miller, 2008 ) , and elephants ( Loxodonta africana ) in Africa ( O'Connell-Rodwell dimensions of some large carnivores (involving, for example, wolves, C. lupus , and coyotes, C. latrans ; Lukasik and Alexander, 2011 ; Meadow et al., 2005 ; see Boxes 12.1 and 12.2 ), there has been much less attention paid to the human dimensions of dog-wildlife interactions. This chapter presents an overview of research in the fi eld of the human are based on untested assumptions about people's views and their responses to management programs ( Enck and Decker, 1997 ) . This can potentially result in ineffective management and ongoing confl icts ( Miller, 2009 ) .
Although there is a signifi cant body of research, particularly in developed countries, on the human Table 12 .1 Summary of positive and negative interactions between humans, dogs, and wildlife. The interactions listed in this table are not intended to be exhaustive. These interactions can be positive (i.e., benefi t) or negative (i.e., cost) to biodiversity, such as wildlife and/or humans, and some are less evident than others. Perceptions of what constitutes a positive interaction versus a negative interaction can vary.
A signifi cant body of research has been completed on the confl icts that can occur between humans and large carnivores. Studies have focused on attitudes toward large carnivores (for example, gray wolves, bears ( Ursus spp.), lions ( Panthera leo )) and views about their conservation and management. This research has revealed several key themes that may inform human dimensions research for dog-wildlife interactions:
• An absence of human dimensions research can contribute to poor management outcomes ( Decker et al., 2012 ; Kellert, 1991 ) . For example, a wolf restoration program in Michigan, USA, in the 1970s failed, in part, because of a lack of information about the social feasibility of the program (see Decker et al., 2001 ).
• When dealing with human-wildlife confl icts, there will always be a wide range of stakeholder groups and attitudes about the most appropriate management and/or conservation approaches. Given the links between attitudes and behaviors (see Figure 12 .1 ) and the importance of human behaviors in conservation programs ( Schultz, 2011 ) , a clear understanding of the full range of attitudes and opinions is essential.
• As large carnivore populations increase and/or human populations increase, human-wildlife confl icts are likely to increase ( Bruskotter and Shelby, 2010 ). • Level of damage or threat posed by a species will infl uence attitudes toward that species and management options. Generally speaking, the greater the confl ict, the more likely it will be that people accept lethal management techniques ( Wittmann et al., 1998 ) . However, this is not a hard and fast rule and the situational context and deep-rooted social identities can also infl uence judgments about management acceptability ( NaughtonTreves et al., 2003 ) .
• Opportunities for public participation in decision-making are essential ( Meadow et al., 2005 ) .
Although human dimensions research is now recognized as a critical component of the decision-making process, the "traditional view of wildlife management as limited to biology and ecology still dominates" ( Bruskotter and Shelby, 2010 ) . be used to help explain human values, attitudes, behaviors, and knowledge across a range of wildlife management issues and scenarios and can therefore provide a useful framework for understanding the human dimensions of dog-wildlife interactions ( Figure 12 .1 ).
The framework presented in Figure 12 .1 suggests that values and attitudes are important in predicting subsequent behaviors, but the link is complex and diffi cult to measure ( Fulton et al., 1996 ) . Values can infl uence attitudes, and attitudes can infl uence behaviors, but so too can other factors such as availability of time and money, physical barriers (e.g., access to a place), management regulations, cultural context, past experiences, views of others, and so on.
The theories summarized in Figure 12 .1 have been further developed and applied within the fi eld of wildlife management. For example, Decker and Purdy ( 1988 ) proposed the Wildlife Acceptance Capacity model where there is a "maximum wildlife population level in an area that is acceptable to people." Social factors (what cultural groups and stakeholder groups does a person identify with, and what are their views?), cognitive factors (what beliefs and attitudes does a person hold?), and contextual factors (e.g., the species being controlled; the location of the confl ict or issue) all contribute to acceptability judgments ( Bruskotter et al., 2009 ) .
Similarly, Wittmann et al. ( 1998 ) investigated stakeholder positions on HWCs and wildlife management decisions for specifi c contexts and animal species. They found that the acceptability of destroying an animal increased as the severity of impact of the human-wildlife interaction on humans increased. Human dimensions studies also report that people view charismatic fauna differently to less charismatic fauna ( Kellert, 1996 ) and that divergent and often polarized views can affect management programs (for example, lethal wolf control in Utah, USA ( Bruskotter et al., 2009 ) ; wolf restoration in the Rocky Mountains, USA ( Meadow et al., 2005 ) ). An understanding of human dimensions aided by such theoretical frameworks can assist managers in developing more socially sustainable and successful long-term management programs. dimensions of dog-wildlife interactions and proposes potential solutions for the problems and issues raised.
Conceptual basis
Human dimensions research focuses largely on human values of wildlife, attitudes toward wildlife and wildlife management issues and approaches, and human behaviors. The fi eld draws from a range of social science disciplines including social psychology, sociology, and economics ( Decker et al., 2012 ) . Theories in social psychology often provide the basis for examining the human dimensions of wildlife management and help explain why people hold the values and attitudes that they do and act in particular ways. Social psychological theories can
The role of culture and individual experience of researchers or authors is recognized as a signifi cant infl uence on the study of people and their attitudes, so much so that authors in the social sciences often declare their backgrounds to enable readers to interpret qualitative human research. The authors of this chapter are not immune to these unintended biases, and acknowledge that they bring a developed world viewpoint to the human dimensions of dog-wildlife interactions. Indeed, there is a clear bias in the available literature towards dogs in the developed world. Such is the diversity of human cultures of which dogs are a part, that all viewpoints and philosophies cannot be detailed in the available space.
However, acknowledging cultural relativities is important (see Ortolani et al., 2009 ) . For example, terms such as 'dog walking' may adequately describe the intentional exercising of a pet, but poorly describe the circumstance whereby a dog accompanies a person going about their daily routine or travels. 'Ownership' of animals such as dogs may be a workable concept in some cultures but not others. The concept of a pet (a companion animal) is more evident in some cultures than others. Managing dogs or any damage they cause is, similarly, not a universal concept and must take the cultural context into account.
Box 12.2 A cultural caveat
has focused on pet dogs, working dogs, and feral dogs; and this research is reviewed below.
Pet dogs
It has been estimated that 20-30% of households, globally, have a dog as a companion animal ( Ioja et al., 2011 ) , with dog walking being one of the world's most popular recreational activities ( Banks and Bryant, 2007 ) . In many areas, dogs are owned and regularly fed but allowed to roam free for much of the time (e.g., Brazil; Torres and Prado, 2010 ; also see Gompper, Chapter 1 ); and in many countries dogs are permitted in protected areas with their owners (for example, dogs can accompany human visitors to >96% of protected lands in California, USA, although in most national parks in the USA dogs are only allowed on leashes, near residences and visitor centers, or in campgrounds; Reed and 
Human dimensions research on dog-wildlife interactions
It is well established that humans have a longstanding and strong association with dogs ( Sillero-Zubiri, 2009 ) which offers many benefi ts for both humans (e.g., companionship, mental health; Miller and Howell, 2008 ) and dogs (e.g., access to food, safety) (see Table 12 .1 ). However, we do not yet fully understand the human dimensions of either the interactions or the confl icts occurring between humans, dogs, and wildlife. This is where we need to draw from human dimensions research as well as ecological and biological science. Given the global and extensive nature of human-dog-wildlife interactions, it is surprising that there has been so little human dimensions research in this fi eld. The human dimensions research completed to date on freeranging dogs and their interactions with wildlife
• Values are acquired early in life, are resistant to change and few in number (Rokeach, 1973; Manfredo and Dayer, 2004 ).
• Wildlife value orientations and beliefs can assist in predicting attitudes and norms (Fulton et al., 1996) and can inform wildlife management (Manfredo and Dayer, 2004 ).
• The Biophilia Hypothesis suggests that values are biologically based (Wilson, 1984) .
Values
• The more people know about something, the more likely they are to hold definite values and similar attitudes (McKnight and Sutton, 1994 ).
• There is no direct relationship between attitudes and behaviors The stronger and more specific the attitude, the more likely it is to influence behavior (McKnight and Sutton, 1994) .
.
Attitudes
• Theory of Reasoned Action and Theory of Planned Behavior (Ajzen and Fishbein, 1980; Azjen, 1991) suggest behavior is directed by attitudes, norms, and perceptions of control (i.e., does a person believe they have any control over the situation or the capacity to change their behavior?).
• Cultural character (how social groups understand the world and perceive themselves in relation to the natural environment) influences behavior (Manfredo and Dayer, 2004) .
Behaviors
Figure 12.1 Summary of the value-attitude-behavior hierarchy ( Fulton et al., 1996 ) and associated major theories. The list of theories presented here is not exhaustive.
visitors to an Austrian national park walked their dog on-leash. Weston et al. ( 2009 ) also found walkers and dog walkers were more likely to access a wetland, despite it being closed to the public, than other recreational users (see also, Antos et al., 2007 ) . While the motivation to enter the wetlands when closed to the public is not known, it may be partly because poorly socialized, aggressive dogs, are sometimes deliberately taken to 'no-dog' areas to avoid confl icts with other dogs and their owners (M.A. Weston, pers. obs.) . To understand such non-compliance with leashing laws, Williams et al. ( 2009 ) investigated the perceived importance of leashing dogs when visiting beaches. Dog owners expressed moderate support for dog leashing, and were more likely to leash dogs if they thought other beach users expected it or that their dogs would harm wildlife or people. Many participants in their study believed that other dogs caused more damage than their own dog. Williams et al. ( 2009 ) also reported that most dogs on the beaches they studied were unleashed, even when their owners were aware of dog regulations and the impact dogs have on nesting shorebirds (see Box 12.3 and Figure 12 .2 ). This was also found by Bridson ( 2000 ) when they interviewed dog owners on beaches in New Zealand and found that 42% of dog owners interviewed believed dogs should be allowed on beaches, despite being aware that dogs posed a threat to beach-nesting birds.
Merenlender, 2011 ). In many developed countries, the occurrence of dogs in wildlife habitat mirrors the partitioning of recreational time within societies; peak dog numbers occur during weekends, holidays and outside working hours ( Sastre et al., 2009 ) .
To date, studies have focused on behaviors and attitudes relating to 'dog walking' (the act of walking in the presence of a dog) in areas where wildlife occurs. These studies often highlight the spectrum of views on dogs and dog access to natural areas (for example, those who desire unconditional access for dogs versus those who want access limited or controlled; Ioja et al., 2011 ) . There has also been some research documenting threats posed to pet dogs by wildlife and vice versa (e.g., disease, attack) and associated human behaviors (e.g., owner management of dogs) (e.g., Aguirre et al., 1995 ; Paquet-Durand et al., 2007 ) .
Dog owners place a very high value on being able to walk their dog off-leash ( Jenkinson et al., 2009 ; Maguire et al., 2011 ; Underhill-Day and Liley, 2007 ) . Therefore, it is not surprising that dog walking studies have reported high rates of non-compliance with dog-leashing laws and other regulations (see Weston and Stankowich, Chapter 4 ) . For example, in a study of wetland buffers in Victoria, Australia, Weston et al. ( 2009 ) found that, despite the leashing laws and interpretive and regulatory signs, 68.3% of dogs ( n = 104) were unleashed. This rate of noncompliance was similar to that found by Arnberger and Hinterberger ( 2003 ) where only one third of 
Box 12.3 Reining in the roamers: owners' sense of obligation to leash pet dogs
The use of a leash profoundly reduces the roaming behavior of pet dogs in open habitats (i.e., those with structurally simple lower strata through which dogs can move easily) such as wetlands, grasslands, and beaches, and reduces the rate at which dogs disturb wildlife (Weston and Stankowich, Chapter 4 ). Leashed dogs are less likely to chase or prey upon wildlife, and less likely to interact negatively with other dogs or humans. In many areas, regulations, zoning, and compliance activities seek to maintain a matrix of 'no dogs,' 'leash-only,' 'leash-sometimes' (seasonally or at particular times of day), and 'off-leash' areas, which are designed to accommodate multiple uses including wildlife, and those of dogs and their walkers. A prerequisite for the success of this approach is that compliance with leashing rules is high. However, in countries across the globe where studies are available, which are admittedly biased to the developed world where many dogs live in urban areas, compliance with these leashing regulations is apparently very low (see Weston and Stankowich, Chapter 4 ). In some areas inadequate signage and lack of clarity of regulations contribute to low compliance, but even clearly designated 'on-leash' areas are subject to many off-leash dogs. On Victorian (Australia) beaches, while compliance with leashing laws is low, beach goers tend to comply with other management efforts such as temporary beach closures ( Weston et al., 2012 ) . Thus, the lack of compliance is not generalized to all regulations, but apparently specifi cally involves leashing rules. Why compliance with leashing regulations is so low is a critical aspect of the human dimensions of owned dog-wildlife interactions that deserves more attention.
While changing human behavior underpins many potential solutions to environmental problems, it is not well studied, and examples of sustained behavior change are few. Indeed, the available information suggests that many assumptions regarding behavior change (e.g., that education is associated with more pro-environmental attitudes) are questionable and require testing (see Kahan et al., 2012 ) . Similarly, the management solutions to promote behavioral change among humans also need revision in light of new information. For example, a common management response to inappropriate human behavior is to educate the relevant stakeholders. Education, however, rarely changes human behavior by itself ( Schultz, 2011 ) . On the other hand, humans are guided strongly by social expectations (norms), and so alternative approaches that seek to change norms hold promise on sustained behavior change ( Schultz, 2011 ) .
A case study of underlying human attitudes and perceptions to dog leashing ( Williams et al., 2009 ) involved dog walkers on beaches in southern Victoria, Australia, where unleashed dogs are regarded as a conservation problem for beach-nesting birds, such as the threatened hooded plover Thinornis rubricollis . Off-leash dogs disturb, chase, and prey upon eggs, chicks, and breeding adult birds, which occur on beaches heavily used by dog walkers and their dogs. Despite many restrictions involving leashing and 'no dog' zones, compliance is low, particularly with regard to leashing regulations. Thus, enhancing compliance with leashing regulations is considered a conservation management objective. Williams et al. ( 2009 ) surveyed or interviewed 385 dog owners to explore their attitudes to dogs on beaches (see Figure 12 .2 ), and in particular their sense of obligation to leash dogs on beaches. Dog owners were more likely to feel obliged to leash their dog when they believed other people expected dogs to be leashed, and when they believed their dog was a threat to wildlife or people. Dog owners were less likely to feel obliged to leash their dog if they considered unleashed dog recreation was important.
A sense of obligation to leash a dog, as measured by Williams et al. ( 2009 ) , does not always translate into actual leashing (see Figure 12. 2 ). Nevertheless, a series of recommendations were made that might potentially improve compliance. First, improved compliance may be achieved through community-based approaches to foster social norms (expectations) for dog leashing, and this means that once higher compliance is achieved it may continue to improve. This suggests that work by land managers to improve compliance is not 'pushing against the tide' but may reap ongoing rewards.
For example, on Phillip Island, Victoria, Australia, a concerted management campaign involving awareness, education, and enforcement has led to a reduction in the occurrence of off-leash dogs, especially in hooded plover breeding territories (P. Dann, pers. comm.). Such an approach may not always work; at Mornington Peninsula National Park, adjacent to Phillip Island, compliance slowly improved but remained far from universal ( Dowling and Weston, 1999 ) . The differences between these regions remain perplexing, but different management authorities with different approaches dealt with different populations of dog walkers. A second recommendation from the social research conducted was to tailor information products to emphasize the risk that unleashed dogs may pose to wildlife such as continued i mprove. Similarly, an understanding of human perceptions is critical as perceptions can sometimes play as great a role in shaping attitudes as actual experience ( Naughton-Treves et al., 2003 ) . Human perceptions of wildlife span from a focus on the individual animal (welfare) to the population (conservation), and even among wildlife scientists, different emphases are evident ( Miller and Jones, 2005 ; Miller and Weston, 2009 ). It seems prudent, therefore, to defi ne the spectrum of impacts of dogs on wildlife and assess perceptions towards a set of clearly defi ned impacts.
This recommendation aligns with the work by Sterl et al. ( 2008 ) in their study of visitor awareness and assessment of recreational disturbance of wildlife in the Donau-Auen National Park in Austria. Their survey of 271 park visitors found that only 40% of the respondents were aware that wildlife can be disturbed through recreational activities; and only 12% believed that their own visit could have potentially disturbed wildlife. They suggested that this low awareness, coupled with impacting behaviors, is even more problematic given the nature of the area being used. The park studied is in an urban setting, is relatively small in size and lacks buffer zones, is heavily used, has unlimited access, and is highly fragmented by trails. Globally these characteristics are typical of many places visited by people and their dogs. If visitors perceive little or no impact on wildlife when they visit such places, then impacting behaviors are likely to continue ( Sterl et al., 2008 ) . It may also be that many (but not all) areas where dog walking occurs tend to be highly degraded as wildlife habitat, and thus most of the impacts are on remnant wildlife species, or on abundant or pest species.
These high levels of non-compliance may be related to the low likelihood, in many places, of being caught or fi ned ( Jenkinson et al., 2009 ; Pelletier, 2006 ) . Alternatively, low compliance may occur where suitable options for off-leash dog exercise are not available or when people place a higher priority on off-leash dog exercise than wildlife conservation. It may also be related to a perception that dogs do not cause signifi cant damage or disturbance in natural environments, or that when they do cause damage it is part of a 'natural process.' Such perceptions may prove to be accurate in some situations. For example, Bekoff and Meaney ( 1997 ) , in their study of interactions between dogs, people, and the environment in Boulder, Colorado, USA, found that off-leash dogs did not travel far off tracks and that when they did it was for short periods of time. Observations in their study suggested that dogs rarely chased other dogs or wildlife, disturbed people, destroyed vegetation, or entered bodies of water. Their questionnaire found that dog owners and non-dog owners held a view that people were signifi cantly more disruptive to the environment (including wildlife, vegetation, bodies of water) than dogs, and that the quality of the visit would diminish if dogs were required to be leashed.
Yet while dogs may have little impact on the environment in some locations, in other settings the disturbance appears signifi cant (e.g., for shorebirds, Burger et al., 2004 ; Le Corre et al., 2009 ; woodland birds, Banks and Bryant, 2007 ) . As science begins to reveal the complex nature of such disturbances (Weston and Stankowich, Chapter 4 ), these processes need to be fully communicated to the public alongside appropriate behavior change programs if coexistence between dogs and wildlife is to Box 12.3 Continued beach-nesting birds, and raising awareness of designated off-leash dog exercise recreation areas.
Given that the ultimate measure of management success is fewer unleashed dogs where they are not permitted, an understanding of the effectiveness of dog management on compliance rates could inform dog management. Currently, however, little systematically collected data are available on these issues, and this represents a key information gap in managing pet dogs. In particular, if compliance with leashing laws is to be improved, social research will play a critical role in unraveling the complex infl uences on the decision to leash or not.
during the coyote pup-rearing season (see also Lukasik and Alexander, 2011 ) .
Dogs can also act as vectors for pathogens that cause disease and this can present a threat to human health ( Paquet-Durand et al., 2007 ) . Management regimes in many places are such that dogs are not permitted in parks and protected areas where wildlife occur, or if dogs are permitted they must be leashed. Aguirre et al. ( 1995 ) , in a survey of individuals representing 179 national parks, 123 state agencies, 103 federal agencies, and 98 colleges and universities in the United States, found that some respondents were concerned because visitors in national parks do not leash their dogs. Their concern was two-fold: dogs posing a health risk to wildlife and dogs acting as vectors for disease transmission to humans. As such, they recommended that parks need comprehensive animal health programs or management plans. Such management programs must take into account the likelihood of compliance by park visitors, and this again points to the need for a better understanding of the human dimensions of dogwildlife interactions.
Working dogs
The human-dog association is not just one of companionship. Throughout history, dogs have also been placed in working roles to interact with wildlife; for example, as hunting dogs ( Chitwood et al., 2011 ) or livestock guardian dogs ( Baker et al., 2007 ) . More recently, dogs have been used as guardians for vulnerable wildlife populations (e.g., Australasian gannets ( Morus serrator ) breeding at Point Danger, Portland, Australia ( Peter, 2012 ) ; little penguins ( Eudyptula minor ) near Warrnambool, Australia, ( Poole, 2010 ) ; see VerCauteren et al., Chapter 9 ; Woollett et al., Chapter 10 , and Koster and Noss, Chapter 11 for discussion of how working dogs and wildlife interact).
Such human-dog-wildlife interactions can be complex and diffi cult to defi ne when diverse stakeholder groups are involved. In some countries it is mandatory to use trained hunting dogs to ensure humane kills (see Chitwood et al., 2011 ) , while in other countries restrictions or bans have been placed Overall, studies highlight diverse views of visitors to parks, reserves, beaches and protected areas, and these views vary by location and the type of park or open space. For example: Morgan ( 1999 ) found that 74.6% of beach users in Wales, UK, wanted dogs banned from the beach; Breton et al. ( 1996 ) reported that most beach users would 'forbid' the presence of dogs on the beaches of Barcelona, Spain; Semken et al. ( 2011 ) found that 92% of dog walkers and 54% of other users would like the Balcombe Estuary Reserve in Victoria, Australia, to remain open for dog walking; Glover et al. ( 2011 ) reported that residents of a major embayment in Victoria supported buffers (exclusion zones) around shorebirds for a variety of recreational activities including dog walking. Therefore, while there are common themes revealed in human dimensions research, management needs to take into account the unique characteristics and contexts of different settings ( Manfredo and Dayer, 2004 ) . Studies also need to be contextualized; obtaining representative samples of humans is notoriously diffi cult, and the perceptions of people will probably vary depending on whether sampling occurs primarily among dog owners, dog walkers, or other user groups.
In addition to human dimensions research on pet dogs accompanying their owners into places important for wildlife, there has also been some human dimensions research focusing on pet dogs and threats posed to them by wildlife. For example, in an analysis of coyote interactions with humans and pets as reported in the Canadian print media from 1995 to 2010 (453 articles reviewed; Alexander and Quinn, 2011 ) , 91 incidents involved dogs (as reported in 108 articles documenting coyote-dog interactions). Coyote-caused dog mortality occurred in 38 cases, many in yards; dogs were off-leash in 92.3% of coyote-dog encounters. While not discussed for the reported coyote attacks on pet dogs, food conditioning was a signifi cant factor in coyote attacks on humans (for example, the person had been feeding the coyote prior to the attack). Thus, Alexander and Quinn suggested that many attacks could be avoided with better waste management and education to deter people from feeding coyotes and to advise dog owners that confl icts can be greater (including with dogs), there has been much less attention paid to the human dimensions of guardian dogs. Livestock guardian dogs (LGDs) have received considerable attention in the literature ( Baker et al., 2007 ; Gehring et al., 2010 ) ; indeed, the role of dogs in protecting vulnerable wildlife is gaining more prominence as a wildlife management tool . However very little human dimensions research is documented regarding the role of dogs in assisting with the survey of certain cryptic wildlife, or enabling the use of nonlethal management of pest wildlife (for example, discouraging birds from some airports) (see Weston and Stankowich, Chapter 4 ) . Van Bommel and Johnson ( 2012 ) assessed the role of working dogs for livestock protection in Australia and found them to be an effective management tool with signifi cant reductions in livestock depredation. This, in turn, resulted in less need to control wild predators (often feral dogs and dingoes) through poisoning or shooting. They suggested this was important given the ethical concerns associated with lethal control and the better understanding we now have about the role of top-order predators in ecosystem health . This interaction between feral dogs and working dogs points to the need to understand landholder perceptions of the problem ( Ballard and Fleming, 2010 ) and the likely acceptance of alternative management approaches, such as the use of dogs for livestock protection (see Box 12.4 ). In a separate study in Namibia ( Potgieter, 2011 ) , it was also found that livestock guardian dogs were successful (91% of the LGDs eliminated or reduced livestock losses) at protecting stock against predators, which include black-backed jackal ( C. mesomelas ), chacma baboon ( Papio ursinus ), and cheetahs ( Acinonyx jubatus ). However, farmer satisfaction was more likely to be associated with 'good'
LGD behavior than perceptions of a reduction in livestock losses. Common and undesirable LGD behavior included staying at home rather than accompanying livestock and chasing other wildlife. These studies highlight the need to appreciate human perceptions, rather than realities, when assessing the costs and benefi ts of dogs in mediating human-wildlife confl ict. on wildlife hunting with dogs (e.g., red fox, Vulpes vulpes , hunting in the United Kingdom; Loveridge et al., 2007 ) . Restrictions often come about because of concerns over both dog and wildlife welfare ( White et al., 2003 ) when hunting with dogs and concerns about dog hunting in highly fragmented landscapes ( Chitwood et al., 2011 ) . However, many hunters argue that hunting is "woven into the very fabric of personal and social history" ( Marks, 1991 , p. 5) and that hunting with dogs can help defi ne relationships with family, friends, and nature ( Chitwood et al., 2011 ) . Chitwood et al.'s ( 2011 ) study on hunter identity in coastal North Carolina, USA, suggested that banning dog hunting "may destabilize rural communities by removing critical elements of community identity and means through which communities cope with challenges to their identity." They also made note of the suggestion by Manfredo et al. ( 2009 ) that wildlife managers face a moral imperative to consider the impacts their decisions have on human well-being.
Understanding such hunter perspectives and values is important, as is understanding the perspectives and values of other stakeholders. Chitwood et al. ( 2011 ) described hunters' teleological views of animal wellbeing (that they are fulfi lling their purpose) and how these contrast with the utilitarian views of other groups (e.g., minimizing stress or pain). They also discussed the role of hunting (with dogs) in facilitating human connections with nature. In order to manage human-dog-wildlife confl icts, such values and perspectives need to be understood fully and common themes across regions identifi ed.
While hunting with dogs is important for some hunters, it does not affect hunter satisfaction for others. For example, in their study of hunter satisfaction when pheasant ( Phasianus colchicus ) hunting in Utah, Frey et al. ( 2003 ) found that the presence of dogs did not affect hunter satisfaction or success. Rather, harvest success, relative density of hunters, and the number of cocks seen by hunters predicted hunter satisfaction. Such infl uences vary in their importance, depending on the location and the hunted species ( Frey et al., 2003 ) .
Although there is a signifi cant body of research in the human dimensions fi eld relating to hunting ocean islands ( Green and Gipson, 1994 ) . However, to avoid confusion and due to the importance of how dogs are described in relation to conservation and management actions , we make a further distinction. There are truly wild
Feral and wide-ranging dogs
Feral dogs, which are sometimes referred to as wild dogs or free-ranging dogs, are widespread canids that occur in the North, Central and South America, Europe, Australia, Africa, and on several remote
Box 12.4 Cultures, communities, and canids
Dingoes and wide-ranging dingo-dog hybrids evoke a level of passion and variety of responses from the Australian community that are perhaps unrivaled by any other species. These canids are often reviled by farmers for their impacts on livestock, treasured by others for their inherent beauty and quintessential Australian identity, and spiritually important for many indigenous people as a totemic animal. Others remain largely apathetic. Attitudes towards these wild canids vary as much within groups of the Australian community as they do between. However, it is perhaps in rural and remote Australia where the divide in opinions regarding dingoes and dingo-dog hybrids is most obvious and intense. Such divisions have substantial consequences both for dingoes and dingo-dog hybrids, but also for the people who live within these communities.
Many landholders are aware of the benefi ts dingoes and dingo-dog hybrids provide in reducing populations of native and introduced herbivores (e.g., kangaroos, goats, pigs, and rabbits) and hence their ability to reduce competition for food with livestock. However, others are non-tolerant of dingoes and hybrid wild dogs and will control them through combinations of poisoning and shooting, in some cases beyond the bounds of their properties. This reduces dingo-dog populations not only in the areas where farmers do not tolerate dogs but also in areas where farmers are tolerant or even encourage these dogs (due to their perceived ecological and management benefi ts), due to the considerable ranging behavior of dingoes and dogs. Such an effect has been seen for many other carnivores worldwide, where due to their typically wide-ranging behavior, small reserves and their borders afford little protection for carnivores, irrespective of species' population sizes within reserves ( Woodroffe and Ginsberg, 1998 ) . The result is animosity between landholders with differing viewpoints about canid management. Indeed, cases exist in which individual landholders who have chosen to encourage wild canid populations on their properties claim to have been harassed by neighbors and ostracized by their local communities. Thus, decisions about the management of wild canids have signifi cant social and potential health costs for individuals living and working in rural and remote Australia, where neighbors may be scores of kilometers away and people are already isolated.
To understand and appreciate just how greatly opinion varies as to the functional roles of dingoes and wild dogs, and what their place should be in the landscape, a study ( Kean, 2011 ) was undertaken in Victoria, Australia, which examined attitudes toward dingo and wild dog management in Victoria. The study had three objectives:
• Identify if attitudes vary between regions where both canid 'species' are present to those where they are absent.
• Identify if attitudes toward dingo and wild dogs vary across stakeholder (community) groups.
• Identify factors infl uencing attitudes toward dingoes and wild dogs and their management.
There were no signifi cant differences between regions with respect to overall attitudes regarding dingoes and wild dogs. Interestingly, however, differences among stakeholders' viewpoints within regions were apparent. Wildlife managers overall had positive attitudes toward dingoes, while farmers and non-farmers were either indifferent or inconsistent with respect to their attitudes toward dingoes. Farmers and non-farmers in the north-east region of Victoria (where wild dogs are present and common) held stronger negative attitudes toward wild dogs than did farmers in the Grampians region of Victoria (where wild dogs are largely absent). Attitudes toward canids were infl uenced by both direct (personal stock loss) and indirect experiences (impacts on neighbors' properties or those of other members of the community). In response to wild canids attacking livestock, farmers advocated lethal methods of control whereas nonfarmers and wildlife managers of the same communities preferred non-lethal methods. This study demonstrates that the human dimensions of dingo and wild dog management are complex, and preconceived notions of how communities and various stakeholder groups may view canid management do not necessarily hold. more recent ancestry due to hybridization across its range ( Fleming et al., 2001 ; Letnic et al., 2012 ; Ritchie et al., 2012 ) . The dingo is generally treated as a native Australian species, has a unique place in Aboriginal culture, is protected in many parts of Australia, can be important for tourism, and is considered by many to be an ecologically important predator ( Burns and Howard, 2003 ; Ritchie and Johnson, 2009 ; Thompson et al., 2003 ) . Feral dogs, on the other hand, are widely perceived to be agricultural pests that derived from animals introduced from Europe or Asia within the past several hundred years.
Second, there are often confl icts between individuals and stakeholder groups over the most appropriate tools for managing the problem. For example, studies on a range of species show that many people are reluctant to accept lethal management techniques, such as shooting or poisoning, and that acceptability of lethal methods varies widely between stakeholder groups ( Bruskotter et al., 2009 ; Nimmo et al., 2007 ) . There is concern about the pain and suffering caused to target and non-target animals (including pet dogs) when managing problem wildlife ( McLaren et al., 2007 ) . As noted earlier, people are generally more likely to accept lethal techniques if the problem is severe for them ( Wittmann et al., 1998 ) . Such diverse opinions make management challenging and a combination of management approaches is therefore needed.
Discussion and recommendations
"When attempting to address human-wildlife confl ict, it is well accepted that understanding the role of humans is as important as understanding the ecology of species ( Alexander and Quinn, 2011 ) ."
The human dimensions research reviewed above suggests that a combination of management strategies is required to effectively resolve human-dogwildlife confl icts. Given the complex and varied nature of the confl ict, it is important to fully understand both the ecological and human dimensions of the confl ict before developing and implementing management programs. This is true of all wildlife management issues ( Decker et al., 2012 ) . dogs, such as the dingo in Australia, and other dogs, which are free and sometimes wide-ranging, but still rely on human subsidies. The latter type is typical of most dogs in the world, with the dingo being a relatively rare case. Furthermore, sitting between these two groups of dogs (owned/confi ned vs. feral/wild), are village dogs, which are usually owned or affi liated with a household but that are not easily handled or tame and yet are also heavily dependent on human subsidies. It has been suggested that village dogs are perhaps the most common type of dog in less developed parts of the world ( Ortolani et al., 2009 ).
Populations of free-ranging and feral dogs that inhabit natural areas can present a signifi cant threat to wildlife populations, acting as vectors for disease, competing with, preying upon, or disturbing wildlife, and hybridizing with other wild canids. A 'triple bottom line' analysis in Australia to assess the impact of invasive animals on the environment and agriculture found the feral dog (including the dingo) to be the fi fth most signifi cant vertebrate pest ( McLeod, 2004 ) . Similarly, a review in the United States found feral dog damage to amount to more than $620 million annually ( Bergman et al., 2009 ). In some situations, however, feral dogs may fulfi ll an important ecological role and removing them might have unforeseen impacts on biodiversity . Thus, management of feral dogs is a key challenge for wildlife managers in some parts of the world.
While there have been numerous studies on the techniques available for feral dog management (for example, repellents, toxicants, fumigants, trapping, shooting, frightening; Green and Gipson, 1994 ) and human concerns about impacts on livestock, there has been less research on the human dimensions of the interactions between feral dogs and wildlife. So, again, the human-dog interaction is well documented, but our understanding of the human-dogwildlife interaction is far less developed.
However, we do know that there is a wide spectrum of human views concerning feral dogs and these highlight some important, common themes across wildlife management issues. First, opinions about the problem vary widely and are complicated by the fact that it is diffi cult to separate a native wild dog, such as the dingo, from a feral dog of • modifying the environment or managing the wildlife species or dog population (e.g., fences, land use planning, wildlife management tools); • confl ict resolution and public participation.
Management success is likely to result from a combination of the above strategies (see, for example, Dowling and Weston, 1999 ) , and it is important to note that successful outcomes will be infl uenced by attitudes toward different management options (see Box 12.5 ).
Given the long history of human-dog interactions and the strong bond between humans and pet dogs in particular, people and their dogs often need to be managed as a cooperative social unit ( Bekoff and Meaney, 1997 ) . Management programs may include:
• education and communication;
• regulations (e.g., leashing laws) and enforcement;
Box 12.5 Perceptions and awareness of the management of pet dogs
Different management approaches enjoy varying levels of support among the public and, in many areas, managers are sensitive to the views of the public regarding the management of public places. However, public views vary between stakeholder groups ( Ioja et al., 2011 ) and are often assumed rather than documented (but see Glover et al., 2011 ) . Where studies have been conducted, higher levels of support for dog management than expected has been evident. Christie et al. ( 2010 ) documented stakeholder views ( n = 295) of shorebird management issues around the 270 km 2 Ramsar-listed Westernport Bay in central southern Victoria, Australia. Cluster analysis of the activities recreationists undertook in the bay revealed a distinct recreational group of 'dog walkers.' The ability to take dogs, or the lack of dogs, did not explain the sites recreationists chose to visit around the bay. Among all recreationists, there were high levels of support for dog management, which was intended to help conserve shorebirds ( Figure 12. 3 ). This included support for buffer designations around shorebirds to reduce disturbance caused by dog walking ( Glover et al., 2011 ) . There was also at least substantial agreement among dog walkers that the presence of people is detrimental to many bird species (54%), that land and water that provides critical habitat for birds should be protected (92%), that it was good to share the bay with birds (92%), and that they would be upset if bird species went extinct (69%). About half of the dog walkers felt that managers were oversensitive to the needs of birds.
In a related study, dog walkers from a selection of Victorian beaches were highly aware of dog regulations (96%), aware of the consequences of not complying with these regulations (94%), and had seen relevant signage (88%) ( Williams et al., 2009 ) . Fewer were aware of their potentially negative infl uence on beach-nesting birds, had seen enforcement offi cers, or knew of alternative off-leash zones ( Williams et al., 2009 ) .
Like all human studies, the issue of a non-random sample in the two studies mentioned above cannot be absolutely discounted. Nevertheless, levels of awareness and support for dog management should not always be assumed to be low, either among the general public or dog walkers themselves. at Westernport Bay, Victoria, Australia (range of means across four sites shown). The dog managements are restrictions on the times in which dogs were permitted, the installation of dog tidy bins, leashing regulations, ranger patrols, and no management; 14 other managements, not relevant to dogs, are not depicted (after Christie et al., 2010 ) .
which holds promise in longer-term, more widespread, human behavioral change. The human dimensions literature on dog-wildlife interactions suggests that social norms are an important infl uence on human behavior (e.g., when people choose to walk their dog off-leash). As such, education campaigns could focus on the development of social norms and community expectations in such contexts. McKenzie-Mohr ( 2011 ) suggests that norms should be presented or communicated to the intended audience at the time the targeted behavior is to occur. For example, when entering a park or beach, a sign could display the percentage of visitors who engage in positive environmental behaviors (e.g., dogs on-leash). This gives visitors a sense of what is normal or expected in the environment they are visiting and is likely to be an important infl uence on subsequent behaviors.
Education campaigns are only part of the solution though. Given that some dog owners know about dog-leashing laws and understand the impacts their dog may have on wildlife ( Bridson, 2000 ; Williams et al., 2009 ), but still choose to walk their dog off-leash, other behavior change strategies are needed. McKenzie-Mohr ( 2011 ) outlines a range of tools that can be used to modify human behavior and they are all based on understanding the barriers and benefi ts for people in choosing whether or not to participate. Tools available include communication (education campaigns), prompts (signs, advertisements), commitment (seeking a verbal or written commitment from people), norms (communication of community expectations), social diffusion (early adopters of the behavior spreading the word to others), convenience (making it easy for people to change), and incentives (fi nancial or otherwise) ( McKenzie-Mohr, 2011 ) . Examples of actual implementation of these tools are provided in Table 12 .2 .
Regulations and enforcement
Regulating human behavior through laws and penalties is another commonly used tool in environmental and wildlife management ( Thomas and Murfi tt, 2011 ) . The use of such regulations should be considered carefully as it has been found people are
Education and communication
"Neglecting to unpack the intertwined issues wrapped up in a complex wildlife controversy holds the potential pitfall of overlooking important stakes and stakeholders who should be audiences for educational communication (i.e., their concerns might not be addressed and the right channels might not be used to reach them)" ( Loker et al., 1998 ) .
Education programs are widely used in wildlife management to raise awareness and foster 'conservation-sympathetic' attitudes in the community. In the absence of human dimensions research, however, education programs are often developed and implemented based on assumptions about the target audience, opinions of the managers and educators, or the views of a vocal minority. As such, the fi rst step in developing any education program is to understand what people already know and the attitudes they hold about the issue ( Sterl et al., 2008 ) .
In this case, lessons can be learnt from settings where education programs have already been implemented for resolution of human-dog-wildlife confl icts. For example, Ormsby and Forys ( 2010 ) investigated public attitudes toward dog restrictions and the effectiveness of a beach user education program (signs, web pages, print media) in Florida, USA. Their pre-education and post-education survey showed that beach visitors had a similar or more positive attitude after the education program was delivered. They also commented on a need to lessen the focus on the scientifi c study of birds and to increase the focus on creative education programs that lead to applied conservation.
Managers and educators can use social psychological theories ( Figure 12.1 ) to identify what is already known about the targeted stakeholder groups and to identify gaps. For example, we might have a good understanding of how park visitors behave when walking their dogs but have limited understanding of the underlying reasons and motivations for this behavior (e.g., beliefs, attitudes). Such information is essential in developing educational materials that 'speak the right language' to the intended audience. Social psychological theories have recently expanded into the fi eld of social marketing, forcement is limited; in more rural or underdeveloped settings it may not be feasible.
Before implementing new regulations or enforcing existing regulations, it is important for managers to assess the costs involved and the potential for positive outcomes. That is, are resources being directed where they are most needed? As Reed and Merenlender ( 2011 ) point out in their study of dog infl uences on native carnivores in recreation areas in California, the key factors associated with impacts on wildlife appear to be the presence and number of human visitors. Carnivore abundance and species richness did not differ between recreation areas with different dog policies (i.e., dogs allowed off-leash, allowed on-leash, not allowed), although low leashing compliance may mean that areas with different policies may actually have had a similar presence of dogs. Even so, they suggested that the enforcement of leashing laws may not be the best way to direct limited resources and that restrictions on human visitation (e.g., closing some areas to the public) may be more effective. Clearly, there is a need to better understand the ecological impacts of dog leashing policies in different environments as well as the human dimensions. Where required human behavior change is modest, high compliance (including among dog owners) can be achieved. Weston et al. ( 2012 ) describe high compliance among recreationists, including dog walkers, with temporary beach closures that had signs, signs and fences, or signs, fences, and wardens. Thus, coexistence between dogs and threatened wildlife may be possible in some circumstances.
Modifying the environment or managing the species
A commonly used approach in HWCs is to modify the environment in some way. The focus of this may be on changing some aspect of the environment to modify human behavior, for example, fences or boardwalks. Alternatively, and depending on the nature of the confl ict, the wildlife population or dog population at the center of the confl ict may be managed in some way; for example, through shooting, poisoning, birth control, and other measures. more likely to be motivated to change their behavior when they feel they are in control and that their behavior aligns with their values and perceived best interests ( DeCaro and Stokes, 2008 ) . That is, approaches that give people control over their decisions (e.g., making a pledge) can work more effectively than the 'fences and fi nes' approach. As DeCaro and Stokes ( 2008 ) note, the "fences and fi nes approach to conservation has alienated stakeholders from local resources and has undermined intrinsic interest in conservation. " Miller and Howell ( 2008 ) support this and suggest that social marketing and collaborative management can be more effective than the 'big stick' approach.
Even so, regulations are often needed as one component of an overall management program ( Jenkinson et al., 2009 ) . When used, regulations can be most effective when enforced; for example, when a ranger or law enforcement offi cer is present during peak times of usage or non-compliance ( Arnberger and Eder, 2008 ) . However, the application of en- exist for establishing designated, fenced, off leash areas, or specifi c 'dog trails,' which may involve specifi c facilities such as watering points and 'activity trails' for dogs ( Jenkinson, 2011 ) .
Confl ict resolution and public participation
No matter what combination of techniques is used to manage human-dog-wildlife confl icts, there will always be an element of disagreement between stakeholders. As such, public and community participation, consensus-building, and confl ict resolution strategies are essential for an effective decision-making process ( Harding et al., 2009 ) . As with the broader fi eld of environmental management, stakeholder involvement is an important component of wildlife management ( Chase et al., 2002 ; Riley et al., 2003 ) and there are numerous texts and guides available to inform appropriate participation (e.g., Chase et al., 2002 ; Harding et al., 2009 ; Shindler and Cheek, 1999 ) . Loker et al. ( 1998 ) suggest that in any wildlife management confl ict or problem, a combination of human dimensions and stakeholder approaches can result in decisionmaking outcomes that can be considered fair, efficient, wise, and stable.
Future research
This chapter points to a need for further research to examine the human dimensions of dog-wildlife interactions. As this area of research is still emerging in many parts of the world, our understanding of the human values, attitudes, and behaviors relevant for any particular wildlife-human confl ict is in its infancy. As Le Corre et al. ( 2009 ) , in their study of bird disturbance on conservation sites, point out ". . . it is striking to note that the great majority of current studies derive from biology (among the 272 articles selected in our study, there was no social sciences laboratory)." This 'biological bias' is evident in wildlife management globally and may be related to a relative lack of human dimensions training in many university courses ( Decker et al., 2001 ; Miller, 2009 ) . One of the challenges for human dimensions specialists and wildlife managers is that "human McKenzie-Mohr ( 2011 ) suggests that behavior change strategies focusing on internal barriers for an individual person (e.g., attitudes, opinions, lack of knowledge) are powerful but ineffective if the desired behavior is unpleasant or time-consuming. As a hypothetical example, a person may know that their dog may disturb wildlife and agree with the leashing regulations but fi nd it more convenient to walk through a natural, sensitive, and readily damaged environment to get back to their car with their dog off-leash. As such, the fi rst step in removing external barriers (e.g., the environment, access to an area) is to identify them ( McKenzieMohr, 2011 ) .
Behavior change strategies focusing on the removal of external barriers are often combined with other strategies. For example, Burger et al. ( 2004 ) examined the effect of human activities on migratory shorebirds on Delaware Bay, New Jersey, USA. They documented human recreational behaviors and identifi ed patterns of disturbance to shorebirds. They then developed a management program that included education and communication (through signs), restricted access, wildlife viewing platforms, patrols, and summonses for infractions. These strategies resulted in a signifi cant reduction in the number of recreationists disturbing shorebirds (see also Dowling and Weston, 1999 ) . Although such strategies can be very effective, they also have the potential to create confl ict if visitors do not agree with the strategies proposed or implemented (e.g., Kahan et al., 2012 ) . Human dimensions research can provide insights into the acceptability of different management approaches ( Bruskotter et al., 2009 ) and the likely levels of community support once plans are implemented (e.g., Glover et al., 2011 ) .
Strategic land use planning is also increasingly important as human population size increases and pressures mount on parks and open spaces and their biodiversity. If human-dog-wildlife confl icts are considered signifi cant in these areas, planners should consider options for dog walking in other categories of green space (for example, collective house gardens in urban areas; Ioja et al., 2011 ) . Ioja et al. ( 2011 ) suggests that such spaces be considered as walking spaces for companion animals to reduce the pressures on urban parks. Options may also dimensions studies that reveal differences between what managers think stakeholders want and what they really want are not readily embraced by all professionals" ( Loker et al., 1998 ) . Nevertheless, if we are to fully understand the nature of human-wildlife confl icts we need to adopt a multi-disciplinary, integrated approach (e.g., Glover et al., 2011 ) .
To date, the scarce human dimensions research on human-dog-wildlife interactions has focused on human behaviors mainly in developed countries; for example, patterns of visitation, the nature of recreational activities, and the number of visitors walking their dog off-leash. While there has been signifi cant research effort in understanding values, attitudes, and motivations of people with regard to working dogs (especially for hunting), there appears to be much less attention paid to the underlying values and attitudes of people living with or near dogs in relation to dog-wildlife interactions ( Le Corre et al., 2009 ) . This is an important area for future research.
